I. Introduction :
Copper is an essential element for plants, animals and in biological systems 1 . Apart from the biological utility of copper, it also finds applications in industries 2 . Copper occurs naturally in most vegetables, meat and fruits. The study of copper in food items is of importance as it place definite role in regulating vital biological process [3] [4] . A variety of clinical disorders have been reported due to dietary deficiency of copper. They include anemia, bone disorders, depigmentation of hair, heart failure and gastro-intestinal disorders [5] [6] . In view of this there is a need for rapid and sensitive methods for the analytical estimation of copper. In recent years, many methods such as electro thermal atomic absorption spectrometry 7 , spectrophotometric flow injection method 8 , phosphorescence quenching method 9 , atomic absorption spectrometry after on-line solid phase extraction 10 , cloud point extraction and after that spectrophotometric determination 11 , flow-injection chemiluminescence 12 , optical fiber reflectance sensor 13 , thermospray flame furnace-atomic absorption spectrometry after online sorbent pre concentration 14 , voltammetry [15] [16] [17] , simple atomic absorption spectrometry [18] [19] [20] [21] [22] [23] [24] [25] and inductive coupled plasma atomic emission spectrometry [26] [27] [28] . However, these techniques suffer from the disadvantages of high cost, operational complexity and labourious experimental procedures. Spectrophotometry still represents an attractive technique for the determination of metal ions because of its simplicity, low cost and easy availability 29 . Several reagents [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] are reported for the spectrophotometric determination of copper. Several authors [40] [41] have critically reviewed the disadvantages such as use of solvent extraction, use of surfactants , low sensitivity and interference from diverse ions, of the various reagents employed for the spectrophotometric determination of copper. Thus, there is a need for the development of highly sensitive and selective direct spectrophotometric methods for the determination of copper in the several Singh et.al 42 have reviewed critically for the potential analytical applications of hydrazone derivatives. A review of the literature revealed that very few 4-hydroxy benzoic hydrazones have been employed 41, 43 for the determination of copper in several real samples. In view of this we now report a simple, sensitive, selective and rapid spectrophotometric procedure for the determination of copper in plant leaves, fruits and alloy samples using a new chromogenic hydrazone 5-Bromo-2-hydroxy-3-methoxybenzaldehyde-4-hydroxybenzoichydrazone.
II.
Experimental:
The chromogenic reagent,5-bromo-2-hydroxy-3-methoxybenzaldehyde-phydroxybenzoichydrazone was synthesized in the laboratory by condensing 5 -Bromo-2-hydroxy-3-methoxybenzaldehydeand p-hydroxybenzoic hydrazone. A 0.01M DMF solution of the reagent is used in the studies.
0.01M stock solution of Cu(II) was prepared by dissolving requisite amount of copper sulphate (AR,Glaxo) in distilled water and standardized volumetrically 44 . The working solutions were prepared by diluting the stock solutions with distilled water. Buffer solutions of pH 5.0 were prepared by mixing 0.2M sodium acetate and 1.0M acetic acid in suitable proportions and the pH was adjusted by a pH meter. The absorbance and pH measurements were made on a Perkin Elmer (LAMDA 25) UV-Visible spectrophotometer (Model UV-160A) controlled by a computer fitted with 1cm path length quartz cells and an ELICO digital pH meter of (Model LI 613) respectively.
Procedure:
To 5 ml of buffer solution (pH 5.0) 0.5 ml of 5-BHMBHBH (1 x 10 -2 M) in DMF,1.5 ml of DMF were taken in each of a set of 10 ml volumetric flasks, varying amounts of Cu(II) were added and diluted to 10 ml in a volumetric flask with distilled water. The absorbance of these solutions was measured at 405 nm against reagent blank and plotted against the amount of copper. A straight line i s o b t a i n e d and corresponded to the equation A 405 =0.2203C+0.0016. (C is the amount of copper in µg/ml ).
III.
Results and discussions:
5-bromo-2-hydroxy-3-methoxybenzaldehyde-4-hydroxy benzoichydrazone (5-BHMBHBH) was used for the spectrophotometric determination of the copper(II). Copper(II) reacts with 5-BHMBHBH in the pH range 3.0-8.0 to form brown coloured complex. The absorption spectra of 5-BHMBHBH and its copper (II) complex under the optimum conditions were recorded in the range 360-500 nm and shown in Figure1.The copper (II)-5-BHMBHBH complex shows maximum absorbance at 405 nm, where the reagent has negligible absorbance . The colour formation is instantaneous. It is stable for 48 hours. The analytical measurements were made at pH 5.0 as at this pH the interference due to diverse ions is minimum. The order of addition of various constituents such as the buffer, the metal ion, the reagent has no effect on the maximum intensity of the colour reaction. A five fold molar excess of the reagent is sufficient to produce maximum absorbance. The formula of the complex was ascertained from jobs and molar ratio methods as 1:1. The stability constant of the complex is 3.13 ×10
5 .
Analytical characteristics of [Cu(II)-5-BHMBHBH] and the effect of foreign ions:
The molar absorptivity, Beer's law range, detection limit, determination limit etc., are shown in the Table- 1. The data indicate that the method is highly sensitive.
The effect of various foreign ions on the absorbance of the experimental solution containing 1.590 μg/ml of Cu(II) was studied and the results are presented in Table. 2. All the anions studied except thiosulphate, oxalate, ascorbate and EDTA do not interfere even if they are present in more than 100 fold excess. Many cations except Fe(III) and Ti(IV) do not interfere in the determination of Cu(II) even in more than 10 fold excess. However 20 fold excess of Ti(IV) and 50 fold excess of Fe(III) could be masked using fluoride and tartarate respectively.
Applications:
The proposed method was applied for the determination of copper(II) in grape leaf, banana fruit, biological samples and in some alloy and steel samples.
Preparation and analysis of Alloy and Steel Samples:
A 0.1-0.5g of the sample is dissolved in a mixture of 2 ml HCl and 10 ml HNO 3 . The resulting solution is evaporated to a small volume. To this 5 ml of 1:1 H 2 O : H 2 SO 4 , mixture is added and evaporated to dryness. The residue is dissolved in 15 ml of distilled water and filtered through Whatman filter paper No. 41 . the filtrate is collected in a 100 ml volumetric flask and made up to the mark with distilled water. The solution is further diluted as required. Then a known aliquot of the sample was analysed by the general procedure. The results are presented in Table 3 .
Analysis of Grape leaves and banana fruit samples:
The grape leaf and the banana fruit sample solutions are supplied by Andhra Pradesh Agricultural Research Institute (APARI) ,Hyderabad, India. An aliquot of the sample was analysed by the general procedure. The results are presented in Table 4 .
Preparation and analysis of biological samples: a)Sheep liver:
100 gm of sheep liver is brought into solution by the following procedure.A weighed quantity of finely powdered dry sample is taken in a silica crucible and heated to oxidise organic matter. It is ashed at
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www.iosrjournals.org 83 | Page 550 0 C by keeping for 3-4 hours in a muffle furnace. The ash is dissolved in 10 ml of 1:1 HCl by heating , filtered through an acid washed filtered paper into a volumetric flask and the residue is washed with water. The washings are also collected into a 100 ml volumetric flask and finally made up to the mark with distilled water. The solution is diluted as required. An aliquot of the sample is analysed by the general procedure and the results are presented in Table 5 .
b)Buffalow milk:
100 ml of the milk sample are added dropwise to a heated crucible to evaporate it without frothing. After the moisture has been removed, the contents are heated to 450 0 C. It is then cooled and 1 ml of concentrated nitric acid is added an ignited again at 450 0 C for one hour. The ash is dissolved in a minimum volume of dilute nitric acid and made up to the mark in a 10 ml standard flask with distilled water. An aliquot of the sample is analysed by the general procedure and the results are presented in Table 5 .
IV.
Conclusions: The present direct spectrophotometric method determination of Cu(II) using 5-BHMBHBH is a new simple , highly sensitive and selective method. It can be easily applied for the determination of Cu(II) in alloy and steel samples, plant samples and biological samples.Although many sophisticated techniques such as pulse polarography, HPLC, AAS,ICP-AES, ICP-MS, etc. are available for the determination of aluminium at trave levels in numerous complex materials, factors such as the low cost of the instrument, easy handling,lack of requirement for consumables and almost no maintanance have caused spectrophotometry to remain a popular technique, particularly in laboratories of developing countries with limited budget. The sensitivity in terms of molar absorptivity and precision in terms of relative standard deviation of the present method are very reliable for the determination of copper in real samples. 
